A 72-year-old male with accelerated angina at rest visited our center on April 16, 2013. Eight months before this visit, he underwent percutaneous coronary intervention (PCI) with three drug-eluting stents in the left anterior descending (LAD) artery. His physical examination and chest X-ray results were normal. An electrocardiogram (ECG) showed a q/Q wave in the II, III, and avF leads and an inverted T wave in V5-6 [ Figure 1 ]. The patient did present with an elevated cardiac troponin I level of 0.20 ng/ml (the normal value is <0.04 ng/ml). Transthoracic echocardiography showed 50% left ventricular ejection fraction and weak, inferior wall motion. Drug therapy, which included antiplatelet agents, a platelet glycoprotein IIb/IIIa receptor antagonist, and low molecular weight heparin, had no effect. He underwent coronary angiography on April 17, 2013. The angiogram showed normal LAD stents [ Figure 2a ]. The circumflex artery showed total occlusion similar to the previous procedure performed 8 months prior [ Figure 2b] . A large right coronary artery with a slight stenotic lesion in the proximal artery was found [ Figure 2c and d]. The patient underwent both intravascular ultrasound (IVUS) and optical coherence tomography (OCT) of the LAD and right coronary. IVUS images were acquired using a 20-50 MHz imaging Eagle Eye Gold catheter (Volcano, Rancho Cordova, CA, USA) and revealed that the right coronary stenotic lesion had a false lumen. The plaque burden was 72.6%, and the minimum lumen area was 5.8 mm 2 [ Figure 3a ]. OCT images were acquired using a nonocclusive technique with the C7XR system (Dragonfly catheter and C7XR, LightLab Imaging). The artery was cleared of blood by continuously flushing with iodixanol 320 (Visipaque, GE Health Care, Cork, Ireland) at a flow rate of 3.0 ml/s. Using OCT, a rupture with a thin-cap fibroatheroma plaque was found in the lesion. A lesion with a 0.70 µm-thick discontinuous fibrous cap, lipid-rich plaque, and intimal tear was acquired [ Figure 3b -f]. The lumen area from the IVUS was sufficient for the right coronary artery, but an unstable and ruptured coronary plaque may cause acute total occlusion in this situation. Therefore, a 3.5 mm × 18 mm Partner stent was placed to cover the ruptured plaque [ Figure 4a ]. OCT images showed the stent malapposition. The length between the stent and intima was 0.44 mm [ Figure 4b ]. Postdilation was performed using a 4.0 mm × 12 mm noncompliant balloon [ Figure 4c ]. The coronary angiography yielded a satisfactory result [ Figure 4d ]. We present a case in which a 64-year-old man was suffering from accelerated angina for 1 week. Conventional coronary angiography and intravascular ultrasound were unable to detect the culprit coronary lesion. However, optical coherence tomography (OCT) obtained superior images to detect a rupture with thin-cap fibroatheroma plaque in the proximal right coronary artery. This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms. 
A 72-year-old male with accelerated angina at rest visited our center on April 16, 2013. Eight months before this visit, he underwent percutaneous coronary intervention (PCI) with three drug-eluting stents in the left anterior descending (LAD) artery. His physical examination and chest X-ray results were normal. An electrocardiogram (ECG) showed a q/Q wave in the II, III, and avF leads and an inverted T wave in V5-6 [ Figure 1 ]. The patient did present with an elevated cardiac troponin I level of 0.20 ng/ml (the normal value is <0.04 ng/ml). Transthoracic echocardiography showed 50% left ventricular ejection fraction and weak, inferior wall motion. Drug therapy, which included antiplatelet agents, a platelet glycoprotein IIb/IIIa receptor antagonist, and low molecular weight heparin, had no effect. He underwent coronary angiography on April 17, 2013. The angiogram showed normal LAD stents [ Figure 2a ]. The circumflex artery showed total occlusion similar to the previous procedure performed 8 months prior [ Figure 2b] . A large right coronary artery with a slight stenotic lesion in the proximal artery was found [ Figure 2c and d]. The patient underwent both intravascular ultrasound (IVUS) and optical coherence tomography (OCT) of the LAD and right coronary. IVUS images were acquired using a 20-50 MHz imaging Eagle Eye Gold catheter (Volcano, Rancho Cordova, CA, USA) and revealed that the right coronary stenotic lesion had a false lumen. The plaque burden was 72.6%, and the minimum lumen area was 5.8 mm 2 [ Figure 3a ]. OCT images were acquired using a nonocclusive technique with the C7XR system (Dragonfly catheter and C7XR, LightLab Imaging). The artery was cleared of blood by continuously flushing with iodixanol 320 (Visipaque, GE Health Care, Cork, Ireland) at a flow rate of 3.0 ml/s. Using OCT, a rupture with a thin-cap fibroatheroma plaque was found in the lesion. A lesion with a 0.70 µm-thick discontinuous fibrous cap, lipid-rich plaque, and intimal tear was acquired [ Figure 3b -f]. The lumen area from the IVUS was sufficient for the right coronary artery, but an unstable and ruptured coronary plaque may cause acute total occlusion in this situation. Therefore, a 3.5 mm × 18 mm Partner stent was placed to cover the ruptured plaque [ Figure 4a ]. OCT images showed the stent malapposition. The length between the stent and intima was 0.44 mm [ Figure 4b ]. Postdilation was performed using a 4.0 mm × 12 mm noncompliant balloon [ Figure 4c ]. The coronary angiography yielded a satisfactory result [ Figure 4d ].
The patient continued medication with aspirin, clopidogrel, and simvastatin until he no longer presented with symptoms of angina. He was discharged from the hospital 3 days after the procedure and remained asymptomatic for at least 9 months after stenting. calcified, and fibrous). IVUS is three times more powerful than angiography in detecting calcifications and has a sensitivity and specificity of 89% and 97%, respectively. These features of IVUS enable the identification of microscopic changes in the size of atheromas and assessment of their limits and surface. IVUS can be used to determine the histological composition of atherosclerotic plaques (calcium, lipids, fibrosis, and necrotic cores) and can also measure the artery wall and its layers, enabling precise selection of stent diameter and length. It is useful for visualizing deep structures, but its ability to study microstructures is limited as it only has a sensitivity of 37% for detection of plaque ruptures. [1] In contrast to IVUS, OCT uses reflections of infrared light, smaller diameter catheters and provides better spatial resolution and faster data acquisition. The high resolution of OCT (>15 µm) enables accurate assessment of stent strut positioning, endothelialization, and determination of the histological components of coronary plaques (microcalcium deposits and macrophage accumulation). [2] [3] [4] [5] [6] However, the low axial penetration of OCT (1.5-2 mm) fails to provide optimal visualization of the arterial wall, especially in large vessels in which the outer layers of the artery cannot be identified. [7] OCT also requires the injection of contrast agents during imaging. A major limitation of OCT is its inability to produce images in the absence of coronary flow, i.e., complete occlusion caused by thrombosis or dissection. Furthermore, the requirement of contrast agents in OCT increases the risk of nephropathy in some patients. IVUS and OCT are useful in the study of different coronary diseases and can be used in a complementary manner to obtain definitive diagnoses and help cardiologists select an appropriate invasive strategy.
The patient in the present case study had symptoms of accelerated angina at rest for 1 week. Clinical detection methods such as ECG and cardiac markers indicated that the patient had acute coronary syndrome. Angiography and IVUS failed to find positive culprit lesions or ruptured plaques. However, OCG was able to detect atherosclerotic plaque ruptures, visualize the thin fibrotic cap of the plaque and locate the site of plaque rupture and intimal tear. Therefore, we show that OCT and IVUS are both useful intravascular imaging methods, each with their advantages and limitations.
OCT is a catheter-based invasive imaging system. Using light rather than ultrasound, OCT enhances imaging resolution that may permit the evaluation of clinical and research parameters for the interventional cardiologist. Clinical parameters include diagnostic assessments of coronary atherosclerosis, luminal measurements during PCI, inflammation, lipid necrotic cores, and the presence of thrombi. [8] Research parameters include fibrous cap thickness and strut-level analysis. The versatility of the physical properties of light allows OCT as an imaging modality to improve our understanding of the vascular biology of atherothrombosis and assists our performance of PCI procedures.
Although IVUS imaging is the most commonly used method in coronary intervention, higher resolution can be obtained with OCT. OCT enables a more detailed assessment of certain coronary lesions. Currently, no randomized studies are available to confirm the superiority of OCT over IVUS for different cases. However, the use of methods in a complementary manner can be helpful for the correct assessment of coronary disease, and aid cardiologists in selecting an optimal therapeutic strategy.
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